ABSTRACT
activating a self-destructive process that involves extensive DNA fragmentation.
It has been demonstrated that thymocyte suicide is dependent on an early, sustained increase in cytosolic Ca2 concentration, and new protein synthesis, but the biochemical lesion that leads to cell death has not been established.
To determine whether endonuclease activation or activation of another Ca2-dependent process could mediate cell killing, we treated thymocytes with the glucocorticoid methylprednisolone in the presence of inhibitors of various Ca2-dependent degradative enzymes.
The role of poly(ADP-ribose) polymerase, an enzyme known to be activated by DNA damage, was also assessed. Glucocorticoid-induced chromatin cleavage and cell killing were blocked by the endonuclease inhibitor aurintricarboxylic acid, whereas inhibitors of other Ca2-dependent degradative processes or of poly(ADP-ribose) polymerase did not abrogate cell death. In addition, stimulation of thymocyte DNA fragmentation by the Ca2 ionophore A23187 resulted in cell killing that could be blocked by the endonuclease inhibitor. Together (Fig. 1) . DNA fragmentation in thymocytes occurred immediately after ionophore addition, and we found a direct correlation between this fragmentation (Fig. 1A) and the increase in cytosolic Ca2 level observed (Fig. 1B) 2) . Half-maximal and maximal effects were observed with A) A23l87 [AT] (M) In addition, pretreatment of cells with 3-aminobenzamide to inhibit poly(ADP-ribose) polymerase activity had no effect on A23187-stimulated cell death. Together, these observations indicate that proteases, phospholipases, and poly(ADP-ribose) polymerase did not mediate ionophore-induced thymocyte killing. In contrast, pretreatment of thymocytes with 100 M AT inhibited both ionophore-stimulated DNA fragmentation and cell death, suggesting that cell death was the result of endonuclease activation.
To verify that DNA fragmentation was the cause of death of ionophore-treated thymocytes, we measured the time-dependent effects of AT on ionophore-induced DNA fragmentation and cell death. In the absence of the endonuclease inhibitor, A23187 caused time-dependent chromatin cleavage (Fig. 3A) that preceded loss of cell viability (Fig. 3B) (24) and in hepatocyte killing by menadione (29) . Because endonuclease activation is mediated by a sustained increase in cytosolic Ca2 concentration, and the toxicity of a number of agents has also been shown to be mediated by an increase in Ca2" level (2), it seems likely that endonuclease activation is involved in cell killing by a variety of other toxic agents.
Further work is needed to define systems in which endonuclease activation plays an important role in Ca2-dependent cell killing.
